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SuffiMary 



Individual differences in general Intelligence and in eight 
different special aptitudes or skil].s were hypothesized to be Inde^ 
pendant of family site and birth order indices. Evidence to the 
contrary, in the form of linear correlations^ was predicted to be 
due to the confounling ii^luence of socio-economic factors. Among 
the i30i*e familiar demographic indices, only s« (not fam3,ly size, 
birth order# nor socio-eooromic status) was ejected to be a source 
of ▼ariatlan in special apt! t\xie— over and above general intelligence. 
For example, males wore predicted to perform better than f males 
on tests for mechanical comprehension and spatial Jud^ent. Females 
ware expected to perform better on English lan^iage skill tests and 
teats for perceptual Jud^ent. 

Data for testing these hypotheses were obtained from the Project 
Talent Data Bank. This source contains the results from a two-day 
battery of tests and questionnaires given in I960 to nearly 400,000 
high school students. A 1^ subsample of this representative national 
sample was drviwn for the prenent study. Besides the IQ-eomposlte 
scores, eight different special ability scores were obtained for 
each student. These scores were chosen to provide a wide range of 
the talents considered in educational axid vocational evaluations. 

The hjrpotheses were generally supported, Intelllganoe and special 
ability were found to be independent of family size and birth order 
indices when socio-economic differences in intelligence were removed. 

No diffarencos in special ability were associated with socio-economic 
status after dlffarences due to general Intelligence were removed. 

But there were sex differences over above general intelligence^ 
Specifically, males excelled in mechanical comprehension and females 
excelled males in English language skills. 

These findings dlsootmt the need for special edueatlonal pro- 
grams which might be planned for later bom children on the assump- 
tion that they are intellectually handicapped. Birth control policies 
must also be Justified on other grounds than the theoxy of intel- 
lectual pxdJiogenlture. Social class differences in ability appear 
to be mostly limited to verbal or language skills, which are prin- 
ciple components of developed intelligence. The sex differances in 
ability may Justify existing differences In vocational educational 
programs for boys and girls. But the actual reasons for these 
differences requires further study. 



Introduction 



It is widely believed that first boms and only children are 
especially favored for Intellectual growth. Oftentimes, this theory 
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rf primogenitur* includos t,iie beliet that » Irst arKJ later bcrns 
differ also in the kinds of skill the-T dwo.cop. Firs c borns, for 
axaaple. are as8w-d to excel thalr siblings in verbal and ^aeo^ng 
skills; while late* boms are expected to deTelop better percep 
and ao'tor skills, 

PriBiogeniture theories differ from conventional biological and 
aoelal theories of Intelligence hj giving aore weight to 
latlonships within the faraily. Not only is 

ligenee affoet«i by chance genetic factors and by ?' 

portunities provided M« all his siblings, is 

l^luenced by the urd^que position which he holds within the family 

eonstellatlon. 



Birth order effects upon intelligence, if any, could derive 
froa genetic or cultural causes. For example, the "uterine fatigue 
hypothesla seeks to ejqplain defects in terms of utortne eolations 
arri related genetic naterlals which aupposadly deteriorate mth the 
increasing age or fertility of mothers. Some support toi® 

is fouiri in mongoli®, which oeours far more often with middle age 
mothers who have already had ohildren. Perhaps more popular Is the 
assumption that first boms and only children get more parental 
attention and thereby develop better verbal skills, including 
intslligenes . 



If these primogeniture theories are valid, responsible parents 
and public officials are obliged to consider birth control meas^^ 
and special education programs wM.eh would compensate children handi- 
capped by their birth status. But definitive evidence on tois problwn 
seeos to be lacklrig. Even the more feasible cerrelstion Judies am 
suspect because of the general failure to control for spurious socio- 
cultural effects. Specifically, there r^alns the urderlylng sus- 
picion that the higher ability scores found for first boms and o^y 
children are due simply to the fact that such children are more likely 
to come from families which are smaller and which enjoy a higher 
socio-^acanoBile status. 



The ppssont study was planned te sho"i that inteXleotual ppliao— 
genitupe is nut suppopted when definite ocntpols ape imposed 
diffepenGes ii. aoclo-ecowmlc status. A recent study by the inrestl- 
gatop (Mci^^all and Johnson^ in press) deaonst.pated this point in the 
case of i:?hi7dren from sevepal southwest Illinois schools# This new 
st\^yu in pepHeates these findings for a peppesentative* nat^nal 

sample of high school students# This study also goes beyond the study 
of diffopenco^^ in genepal InteU-igOTce by investigating the 
tionship of family size, birth order, and socio-^oeonomie status to 
0 ovepal dlffei^nt, nappowly defined aptitirfes and skills# 



Kvuo theses 

The main hypothesis, thAt intellectual ppimogeiAtupe is not 
supported where sooio-culturel factors are controlled, takes into 
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account g®ner%± int'i UiRance as as several difi»rsnt 

aptltudes, or skills. The ->:* 3 sibility th^t family slse. or b^th 
order, internet with svx. or soolo -economic status la also ruled out. 
For Instance, intslllgence i* not eiq>eet«d to correlate with f^ly 
sise differently for aales than for females. Nor is it expected 
that intelligence and family size will bo eorrelatwi for one MClal 
class group and not for otliers. A similap picture of independence 
is aaeumad for birth order. 

Some dirferences .otween male and female high school students 
are exoectod on some of the aptitude tests because of normative 
cultural and genetic factors which seem to operate. Socio-cultural 
differeneas in certain aptitudes are also expeoted, though it is 
doubtful if these occur independfently of general intelllgenee. 

In short, the investigator has taken what appears to be the 
more parsiasonious view,wthat alleged birth order and family size 
differences in ability ars eJlmple artifacts of soeie— cultural 
differences in goneral intelligence. 



The specific hypotheses tasted are sumnarlzod as follows % 

1, Saall, negative correlations may be found between intelli- 
gence and faisiily size, and between intelligence and birth order, 
whore socio-cultural factors are raat specifioally controlled, 

2. Differences in intelligence are unrelated to family 3i»» 
and birth order indices where socio-cultui^l factors are controlled. 

3, The relatlDnahip which intelllgsnce has to indices of family 
size arai birth order is the same for different socio-cultural 
groups (within the tJ.S. population). 

4. N© family size or birth order differences in special 
aptitudes and skills will be found where differences in general 
Intelligence and in socio-cultural status are controlled. 

5, Sex differences li^ependont of general Intalligonce will 
be found such that; girls excel boys on language skill and per- 
ceptual judgment tasks; and boys excel girls on tasks which require 
mechanical reasoning and spatial jud^ent. 

6. No socio-cultural differences in spaeial ability will be 
fourrf which ai^ independent of general InteUigence, 

Reviw of 'U>e Literature 

Bvldence that intellectual growth might be related to birth 
order (BO) or to family size (FS) dates back to Francis Galton's 
studies of English scientists (1874), He found a disproportion^ 
number of first boms in this special group. Later, Cattell (1917) 
fouHi more first and last boms than middle boms in his sample of 
mlnent American scientists. Other stvriles of intelleetually gifted 
students or scientists (Altus, 1965; Bradley, 1969; Nichols, 1968; 
Roe, 1953; and Torman, 1925) also pointed to higher m®b«rs of first 
boms. 

Pew of these studies controlled directly for socio— economic 
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s; Ca, tlia QT fo2r F3 ?fhieh oiff^^t. BO ft^^u^ncles. Buyer 

(1^6) C0ntro3,l#d far t^tb soeie«ocoAai%ic status aiva FS l^r/ml in his 
natiomil ammplm of college f'rf'Shaen 4.M foxmd aquAl proportions of 
first am lest boms, Th© prciportlon of middle bams was slightly 
lower. Burton (1^8) ui^ed th^ saae sample with similar eontrols to 
coBpare differences in intolligencs. She fotind a smalls statis- 
tically significant, decrease In m&MH IQ with increasing BO lerals. 

But the largest diffarenoe, b*^tween first and last boms, was equiTa«» 
Ivnt to only 3^ 3 IQ points. 

Most rosoareh on FS differences in IQ have used similar narrow 
age samples which incliide Just one sibling par fa®ily. Perhaps the 
best known of these is the Scottish national survey of 11-year oMs 
(Scottish Councils 1953)- The total sample of over 70,000 subjects 
3howed a correlation of between FS and scores on a group, paper- 

and-pencil test of intelligence. A representative subgroup tested with 
the Teman-Morril Stanford-Slnet showed a correlation of -.32 with 
FS. Coaparable negative correlations were fouirf for the separate, 
broadly defined occupational subgroups In this sample. Correlations 
ranging near -.25 have also been found in several other ^all scale 
studies conducted in Europe ai'id America (Anastasi, 1^5). Curiously, 
no BO differences in IQ wore found in the Scottish national survey, 

A more ideal control for soclo-econamie differences was employed 
in the unique study by Thurston© and JeiUcins (1929), All siblings 
from each given family in the sample were tested with the Stanford* 
Binet, By matching subjects at each KD level for family origin, 
it was possible to minimise socio-aconomlo diffes^encos. Mean IQ*s 
Increased continuously with increasing BQ levels for faaiilies of the 
same size. For the total sample, correlatol only *,09 with IQ, 

These results, based on ohildren referl^^ to a child treatment 
facility, were dupllcatol with a more nomal poptilatlon of public 
school children. 

Much of the published research IgMrea the possibility of inter* 
active effects upon developed intelliger^ca. That is, IQ is as8i»ed 
to be a simple U.near ftinction of FS or of BO. Nisbet (1953). an 
exception, suggests that the IQ and FS correlaUon actually Increases 
with age. He found successively higher eorrelations in his sample 
of 7, 9, axri 11 -year olds. But he did not apply strict controls for 
soolo*aoonomic differences. The possibility that IQ scores differ 
with the age at which subjects are test^ has also been demonstrated 
(Higgins, Read, and Reed, 1962). This simple artifact, due perhaps 
to differences In the tests or In the norms for different populations, 
could explain changes In correlation across soma age groups, 

Moshinsky (1939) found significant correlations between IQ and FS 
for subjects from middle level oooupetlonal groups, but not for sub* 
jects from higher and lower occupational groups. This suggests 
there could be some qualitative differences in parent*chlld inter* 
actions which set off the middle level groups from other levels, 

A recent study of 1,430 2nd through 12th grarlers by the 
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imfestiga-Lor (McQxll arid Jolina,.>n, in pr^as; i'owd onj ,,7 small, 
nog*,tivo corJ^laiions ol‘ IQ FS cirsi witn JO airi — ,08 

r®ap«ct.lv®ly) even when socia-sconomlc dlff were not 
controli«i. The very heterogeneous aaaplo. In teras of age and 
euit'oral background , probably radnead the usual confounding of social 
class with FS ard BO. When controls were appliad, stalistlcally. to 
both age at testing and occupational level, variance in IQ was found 
to be quite indepeident of FS ard BO level. Also, changes in IQ 
over a 7 yea** period for the high school subgroup were unrelated to 
FS , BO, or to occupational level. 

Severa.1 investiga'Liors have studied BO difforences in special 
aptituie or skill, but FS differences as such have generally been 
ignored. Parhaps the most widespread claim eoneemlng BO dif- 
ferences (Karris, 1964; Rosenberg and Sutton-Smith, 1964) is the 
belief that first boms excel in verbal or language skills. This 
oould be due to the greater verbal stimulation (Lasko, 1954) which 
parents have been observed to provide first boms. Later boms 
have been assumed to eomponsate by developiixg relatively greater 
perceptual aid motor ski]J.s. There is little evldonoe of research 
which eontroll»i for differences in general intelll-gencs or the 
qualities of sibling Interaction, One exception is the Oberlander 
and Jenkins stidy CI 967 ) of BO dlfferenees on subtests from the 
California Achlavement Test battery. They used analysis of co- 
variance to control for IQ differences and founia no BO diff arences 
on the several aehiev«i©nt tests. In their stidy, a botween- 
famlly sample design included just one sibling per famS.ly. 

Most of the BO stidies of specific abilities waployed a 
wi thin-family sample dLesign. which dompared first boras with their 
own later bom siblings. Koch (1954) matched five and six year 
olds from 2-child families for soeio-ecenomic background and com- 
pared both BO and sex differences in perfomanee on the Primary 
Mental AbiUtias subtests. Second terns averaged higher Total 
scores and higher Perceptual test scores. The subjects’ sox was 
also important. Among the first boms, those (either males or females) 
with a male sibling earned higher Total and higher Verbal scores than 
those first boms without a male sibling. First tern males also 
excelled first bom females on the Verbal test. 

At the college level, Rosenberg and Sutton-Smith (1964) found 
that feisale students from 2-child families scored higher on the 
language skill subtest of the American Coimcil oa itiuoa'U.on test. 

Also, first bom males and females earned higher language than math 
test scores, individually, Altus (I965) reported similar results for 
the Collage ^-teance Sxaalnation Board tests. Not only did first 
boms excel stieoiKl boras on the verbal aptitude test (no difference 
on the math) , those first boms with a male sibling also performed 
higher on the math aptitude test. In another stuly with the same 
teats (Walker and Tahnisian, 1967). it was the f««ale students alone 
who showed differences. That is, first bom and only child females 
scored higher on both the verbal and the math aptituie subtests. 
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First boras, ©spaclaily females, at the Junior high sohool level 
were fourd to score higher on several of the Iowa Basic Skill achieve^ 
ment subtssts (Chittenden, et. al, , 1968). Differences on a test 
for "craatlvity’' favored first borns and only ohildren In a pre- 
school age sample (Liehtenwalner and Maxwell, 1969). A separata 
analysis by social class showed that children with middle class back- 
groTUids perfomed better on the ^’creativity” test than children from 
lover classes. 

In summary, the findings concerning FS and BO diffarences in 
general intelligence are somewhat Inconsistent, The main dif* 
feifences seem to be due to the presence or absence of tight con- 
trols for so do -cultural differences. Such differences are known 
to he related to Intelligence as well as to family slsge. And it 
seens that where socio-cultural factors are rigidly controlled, 
either by the sample plan or by statistical methods, the correla- 
tions between IQ and FS, or BO, prove negligible. Studies of FS 
and BO differences in special aptitibde are also Inconsistent, though 
there is some terrlenoy to find higher verbal skills with first borns. 
Again, there appears to be insufficient control for the ubiqtsltous 
socio-cultural factor. It would seem premature, also, to aocept 
findings as definitive which show that the sex of siblings and their 
birth orders interact to produce differences in one or another 
special ability. 

We might reasonably expect some differsnces in special ability 
to be associated with sex, and perhaps with soclo-oultural status. 
Multi-aptitude test battedes typically show sex differences on 
specific subtests. For example, on the Differential Aptlt\^e Tests 
for Spatial Judgment arri Meohanical Comprehensien, 12th grade males 
score appreolably higher than females (Bennett, Seashore, and Wesman, 
1952). Twelfth grade f^aales, however, score appreciably higher 
than males on the subtests for language skills and Clerical aptitude. 
Neither sex showed a practical differenee on subtests for verbal and 
numerical aptit\»des. Several of the subtests in the Project Talent 
battery (including those used in this study) showed sex differences 
for males and females in a national sample of high school students 
(Flanagan, at. al, , 1964). Most significant were the higher scores 
for males or the subtests for Mechanical ReasonlT^ aisd Visualization 
In Two or in Three Dimensions, Girls soor^ slightly higher than 
boys on tests for language skills; English, Word Func’U.ons, and 
Disguised Words, In this particular battery of tests, the sexes per- 
formed equally well on tests for Reading Comprehension and Abstract 
Reasoning, The several Ir^ormatlon tests shoved definite sex dif- 
ferences consistent with stereotyped smx Interests In topics like 
sports and homemaking, 

Socio-cultural differences in general intelligence are well 
known. But it is difficult to know if there are soeio-ciiltwal 
differences in specific aptitudes which are not due, simply, to 
Intalligenee as such. Bernstein (I960) believes that lower and 
middle class cultures differ in their utilisation of language skills, 
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This diff®r«nc« fsvor« the higher darelopment of intelligenco in 
middle class groups. Support for this tIw is fouwi in eridenee 
that intelligenee tests which stress language skills giro higher 
differences between these classes than tests which are non— Terbal 
in nature. We might expect middle class subjects to show relatively 
higher scores on language skill subtests than on perceptual and 
motor skill subtests, but it remains to be seen if such differences 
are completely iriiependent of general intelligence. 



Method 



All the data for this study came from the Project Talent 
Data Bank (Schoenfeldt, 1967). This source contains the results 
from a two-day battery of tests and questionnaires admini stored in 
i960 to the students in a 5 pe** cent sample of the nation*s public, 
private, arei parochial high schools. The resulting sample com- 
prised about 400,000 students In grades 9 through 12. For most ef 
these stttients there was nearly complete data on the speeially 
devised ability tests and queationnairea. In all, there war© 70 
distinct part or total scores on the majclmTim performance tests and 
many more specific items of lirformatlon which dealt with interests, 
future plans, family background, and so on. 



Subjects 

For present puz^oses. a random 1 per cent subsample of the 
total national Project Talent sample was drawn. This produced 
3,685 students (49 per cent male; 51 pe** cent female) for whom 
thOTO was relatively complete information on the variables 
chosen for stody. 

Essentially, the sample comprises just one sibling from any 
given family. But the national sample plan, which included all of 
the students in a given school, allowed for some degree of mul- 
tiple representation from "Uie same family. In this and several 
other respects, such as soelo-cultural Iwickground , age, sm, acad«^ 
skill, awi general intelligence, the sample can be reasonably assumed 
•to reflect the makeup of high school students across the nation. 

Demographic Variables 

The three primary demographic variables used are defined below. 
In addition sex , age , and grade status were identified for each 
student. 

Family Slse (hereafter. FS) — This index indicates the total nwnber 
of living children in the student's own family and It is thus equi- 
valent to "sibship" (Anastasl. 1956). Specifically, a c^e of 1 
indicates just one, or an only child; a cod# of 2 indlea^s two 
siblings; aid so on to the code of 12, which lidieates 12 or more 
siblings in a given fairly. 
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mr-th. OrdB^ (hareaftar. BO)— This aecond Index, ca^ulat^ for a*ch 
sti^dent, rep«sents bis rank position in terms of ^ 

within his family. Thus, a code of 1 indicates a 

first bom ohlM, perhaps the only child in his particular fMlly, 

Codes of 2 indicate second horns and so on. 

Soclo-oconomlc .status f hereafter. S^)»« This special^ index was ^ ^ 
derived by Project Talent personnel (Flanagan and Cooley, 1966, see 
Apperdlx S) so that each stiriant cotOd bo located on a dlaension 
wM^h represents socioeconomic environment. A weighted 
the standard scores for each student's responMS ^ «f 

items was adjusted to provide a mean of 100 aid standard devotion of 
10 for the males in grade 12. The irrformation items concerned | ^lue 
of home, family inc^e. father's occupation, father a^ mother s edu- 
cation. own room for study, and ninaber of books, appliances and 
televisioas in the home. 

These authors report that there are no sex differenps in mean 
SSS scores within grade levels and the means decrease slight^ fr^ 
grade 12 to grade 9, This decline is consistent with expected high 
school dropout rates. 

For some of the statistical calculations in this study, the 
original SES scores were cod^ to represent quintile score e^ivalonts. 
Scores of 58-92 were coded 1; 93-97 were coded 2; 98-102 coded 3; ^3- 
107 coded 9.; a»i 108-135 coded 5. Thsse five inte^als were defined 
so as to produce an equal number of ebservatlons at each quintile 
level in a theoretically nomal distribution of 3K scores. 

Ability Variables 

Among the 70 different total or part scores available in the 
Project Talent Data Bank for each student, only the "Gomp©si« IQ 
and a selected number of special ability scores were chosen for 
study. The latter tests (listed below) were arbitrarily selected 
to represent a wide range of special aptitudes and dOToloped pro- 
ficiencies. It was assraed that some of these variables would also 
VATj with sox groups and with soelo-eeonomle status. 

Gomoosite IQ — This measure of general intelligence was derived^ 
internally by the Project Talent staff from three 

which wore designed to assess reading comprehension, abstract reasomng, 
aixl mathematical aptitude. These three skill functions ’f®” 

51 per cent, 25 per cent, and 24 per cent, respectively ^Flanagan, et. 
al. , 1964). This IQ-eomposite scale differs from conventional IQ 
scales because the scores range up to 280, with a mean near 170. 

The reading tests comprise two separate sets of 100 multiple- 
choice items dealing with comprehension of fiction and non-fiction 
passages. The tost for abstract reasoning censlsted of nomerbal 
problems of conceiving relationships among diagrams and extrapo- 
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Ifttins tJiBK. The third ooiapQnent, arithmetic reasoning t incliKled 
l6 items which assessed knowledge of how to soIto olesentary math 
problems without actually doing cosputatlona. 

Special Abilities — In addition to ths IQ-composite score, eight 
separate speeial ability scores wore obtained for each student. 

‘Phese were arbitrarily selected from the entire set of ?0 total and, 
part scores which ware coUeeted for the national high school sample. 
Their choice was made on the basis of variety and the possibility 
that sex and social class differences might occur. Also, it seaed 
appropriate to exclude the particular subtests whleh were used to 
derive Composite IQ. 

There follows a brief description of the special ability 
soores (Flanagan and others, 1963): 

Vocabulary- This test comprises two subtests from the Infor- 
mation Subtests. Parts I and II. It was designed to measuro the 
relative size of a student's general vocabulary. This same ability 
is Sometimes called **verbal intelligence". 

English. Total- Five different subtest results are contained in 
this total score. These are; spelling, capitalization, punctuati<»ri, 
English usage, and effective expression. These are assumed to 
measure ability to express oneself adequately in English, primarily 
in its written form. 

Creativity- This test seeks to measure the ability to find 
ingenious solutions to a variety of practical problems. High scores 
are interpreted to reflect inventiveness or creative ingenuity. 

Mechanical Reasoning- Ability to visualize the operations of 
everyday physical forces is required for this test. While past 
training or eatperionee should be considered, 1die test results are 
fairly Independent of specific tralnling in crafts. 

Visualization in Two Dimensions- This test measures the ability 
to visualize how diagrams would look after being turoad around on a 
flat surface, in contrast with the way they would look after being 
turned over. 

Arithsetie Computation- Speed and accuracy ir performing the 
basic computational operations of addition, subtraction, multipli- 
cation. airi division of whole numbers is required for tM.s test. 

These skills are considered important in high school and college 
mathematics. 

Clerical Cheeking- Speed and accuracy of perception in a very 
sjjnple task is required. This task involves comparing each pair of 
names in a series to detemine if they are identical, 

Obiaet Inspection- This test measures speed and accuracy in form 

9 
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psroeptdLon, Minor dlffaraneos in ssi*l 1 ob.iscts uust b« qiiiGkly and 
aeeurataly det«et«d. 

The Multiple Regression Method 

A special nultlple regression proeed.ure (Kelly, Beggs, McNeil, 
Elchelberger, & Lyon. 1969) was employed In addition to the familiar 
descriptive and correlation methods. Its main purpose was t© test 
hypotheses ooaoeming the independent wid combined effects upon IQ 
of FS, BO, and SSS. A brief eKplanstlen of its rationale Is in order. 

The multiple regression method requires the investigator to first 
construct special models by which a chosen erlte3:d.on variable is 
correlate with one or moz^ predictor variables. The resulting cor- 
relation. between the erlterlen ani its best estimate (based on ^e 
oorrelations with pr^ictors), is termed This statistic is also 

said to indicate 'toe proportion of criterion variance which is "eoc- 
plaln«l" by the predictor variables. 

Once two or more predictor models have been construoted, their 
relative sttceess in predietlen (l.e.. in accounting for eri'terion 
variance) may be formally eorapared by the F-test. For exaqale, if 
one model included F3 and as predictors of IQ, and a second model 
used only to predict IQ, then toe F-test couM be used t6 test 
whether the difference In resulting was within toe range of ehanee 
expectation. In other wordE . did FS contribute anything to the pre- 
diction of IQ that Si^ did net do alone? 

The procedure is highly flsocLble in that speoial vectors may 
be derived (Kelly, et. al. , 1969) which represent different ways of 
combining variables. Thus, it was possible to test for departures 
from linearity and for Interaotion effects, with and wltteut speci- 
fied oovarlate controls. The moltiple regression procedure tous 
closely parallels the analysis of variance procedure in several 
respects. It has, however, the advantage of not requlrijig equal 
observations at eaeh level of elassifloation. 

One disadvan'toge ■with using any statlstieal test for ehanee de- 
viations with large samples is the likelihood that small, imprae- 
tleal differences prove to bo '*signif leant". For exMple, dif- 
ferences as small as .01 are significant for samples of 3,000 and more 
in most F«test comparisons. In the preaent study, r 2 differences of 
less than .05 were oonsldered negligible because they were assumed 
to lack either theoretical or practical Importanoe. 



Results 



% 

The number of males and females at each sohool grade Ivvel and 
at eaeh F^ level for toe tctal swaple are reported in Tables 1 and 
2, Peroentages are raported for both toe subsample used in tris 
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Total Saaple Froquonelei And Porcentagos By Grade And Sex, Conpared With Project Talent Results 
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634 17.2 772 21.0 714 19.4 571 15.5 364 9.9 630 17.1 

^Pigures in parentheses refer to the national sample (Flanagan, et, al. , 1964) 



study and the national Proiect Talent sample of about 400,000 subjects. 
Tables 1 and 2 show that almost equal percentages of males and feTiialGs 
occur at the different grade and FS levels. The fact that almost Identical 
percentages occur for the local and the national samples testifies to the 
success of the random selection method. This conclusion is supported by 
the comparable ability score results for the local and national samples. 

In some of the analyses which follow, subjects with missing data relative 
to the critical variables under study were omitted^ The shrinkage to 3, 

126 subjects still left a sample with nearly Identical distributions on 
the demographic and ability varJables- 

Table 3 summarizes the means and standard deviations observed for the 
major demographic variables and the IQ— composite score. This table also 
includes the intercorrelations computed for these same variables. 



Table 3 

Means, Standard Deviations, and Pearson Correlations For 



The Demographic 


Variables 
(N = 


and For 
3,308) 


IQ-composite 


Scores 






Variables 


X 


s 




r 






FS 


BO 


SES 


IQ 


Grade 


10-42 


1.09 


-.05 


-.08 


.08 


.28 


Family Size 


3.83 


2,27 




.55 


-.26 


-.22 


Birth Order 


2.49 


2.21 






-.17 


“.26 


Socloee. Status 


97.89 


10.11 








,42 


IQ— composite 


165.57 


54.12 











As expected, IQ correlates negatively ^*22 and “.26) with both 

FS and BO, where no direct control for SES is imposed . 

The fact that SES correlates -42 with IQ, —.26 with FS , and —.17 
with BO suggests that the correlations of IQ with FS and with BO are 
spurious. The partial correlation method was used to control for SES, 
with the following results" IQ correlated —,13 with FS and “,23. with 
BO when SES was controlled. The IQ correlation with FS became -.02 
when both SES and BO were controlled by the partial correlation method. 

The IQ correlation with BO became -.17 when both SES and FS were controlled. 
It is assumed that a control for grade level differences in RO and in lO 
would further reduce the correlation of IQ with BO , 



The multiple regression procedure was used to control for IQ dif- 
ferences in SES while evaluating IQ differences in FS and in BO groups. 
The results are given in Table 4. The left portion of Table 4 shows, in 
terms of the proportion of 10 variance accounted for by the control 

predictor variables. To the right are showi the specific gains in 
achieved by adding a specific predictor to the one or more control 
predictors. Clearly, the only important gains to the prediction of 
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10 (i.e. increase in proportion o£ variance explained) are obtained when 
SES is added to the predictor models. Specifically, 15 and 14 per cent 
gains are achieved by adding SES to FS and to BO, respectively. The inde- 
pendent contribution of SES is somewhat better reflected in the gain of 13 
per cent (R^ gain is = 128) when SES is added to the combined IS and BO 

^ors * 



Table 4 



Tests for the Independent Effects Upon IQ Variance Due 
To Family Size (FS) , Birth Order (BO) , 
and Socio^econoinie Status (SES) 

(N - 3,308) 



_ — ■ — 




Gain 


In r2 Bv Adding 


A Predictor 


— 


Control 

Predictor 


r2 

Controls 


FS 


BO 


SES 


Only 

Child 


First 

Born 


FS 

BO 

FS, BO 
SES 

FS, SES 
BO. SES 


.044 

.068 

.084 

.175 

.195 

.201 


,020 

.006 


.026 

.018 


.151 

.143 

.128 


.013 


.005 



ccurately 

Is 

th SES 
ribout 1 
cent 
accept^ 
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The independent contributions of FS and BO are indicated most 
where each is added to the control predictor models. Thus , where ^ 
added to SES. the gain is only 2 per cent. And when BO is included 
as covariate controls, the contribution of FS to IQ variance is only 
per cent (R^ gain is .006). For BO, the gain over SF.F is about 3 p. 
and over the combined FS and SES controls, the gain is 2 per cent, 
ing 5 per cent as a p^-actical gain criterion, we may conclude that naitl .r FS 

nor BO adds independently to the prediction of IQ. 

From Table 4 we also see that no increase In prediction Is achieve^’ ..y 
replacing FS with the "Only Child" variable and by replacing BO with the First 
Born" variable. To explain,' special predictor vectors were generated which 
ScatS. wither each^ubject was an "only child" or not, f‘^/^|ther each 
subiect was a "first born" or not. Actually, the previous tests for linearity, 
between IQ and FS or BO, indicated the relationships were essentially linear. 
Sirruled out Se chances of showing that any single FS or BO level would be 

more prsdictivs of IQ- 

Table 5 reports the results of statistical tests for interaction effects 
upon 10 The multiple regression procedure was used, which tests for in er 

by generated „hen the same predlcters are defined as 

Independent and as interactive vectors- 

We see from Table 5 that none of the Interactive vectors Increases r 2 
beyond that achieved by the independent, joint predictors. ?n^varl- 

terms neither FS nor BO interacts significantly with SES to 
anee.' FS and BO do not interact with each other also, where their corre 

with SES is controlled, 
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The next portion of the. study concerns possible FS, BO, SES, and sex 
differences for each of the eight different special abilities. Separate 
means and standard deviations were computed for each of the ability measures 
for maies, females, and for each FS , BO, and SES group. These findings are 
shown In the appendices A through D. 

Table 5 

Tests For The Interaction Effects Upon 10 Variance 
Due To Family Size (FS) , Birth Order (BO) , 
and Socio-economic Status (SES) 

(N 3,308) 



Predictor Models 



r2 



Model Contrasts - Difference 



1. 

2, 


FS, 

FS. 


BO, 

BO, 


SES 

(FS'SES) 


.212 

.213 


1 


vs 


2 


.001 


3. 


FS, 


BO, 


(BO* SES) 


.218 


1 


vs 


3 


.006 


4. 


BO, 


SES 


(BO-FS) 


. 206 


1 


vs 


4 


-.006 



Table 6 reports the total sample means and standard deviations for 
each of these eight abilities. It also shows their Intercorrelations with 
IQ and with the several demographic variables. 

Table 6 

Means, Standard Deviations, And FrequenGics For Selected Ability 
Variables — Plus Pearson Correlations With Sex, Family Size (FS) , 

Birth Order (B) , Soclo-economie Status (SES) , And 10 



Ability _ r 

Variable n X Sd Sex^ ^FS BO SES 



Vocabulary 


3530 


17.58 


5.99 


English 


3603 


80.69 


13.84 


Creativity 


3577 


8.62 


3.94 


Mech . Rea . 


3583 


10.35 


4.31 


Vioualization 


3551 


12.71 


5.65 


Arith. Comput. 


3598 


37.75 


10.53 


Cler. Check. 


3591 


37.54 


14.67 


Obi. Inspect. 


3586 


23.15 


7.15 



iMales are coded 1 ; females c 



-.03 


-.22 


-.22 


.40 


.76 


,24 


-.16 


-.19 


.32 


.73 


-.10 


-.18 


-.19 


.31 


.62 


- . 46 


-.14 


-.14 


.27 


.52 


-.18 


-.09 


-.08 


.19 


.38 


.11 


-.09 


-.10 


.25 


.50 


.11 


.00 


.00 


.07 


.06 


.04 


-.07 


.04 


.13 


.17 



2 . 



These intercorrelations, themselves, suggast there are important sex dif- 
ferences in English (favoring females) and in Mechanical Reasoning and 
Visualization of Space Relations (both favoring males). Several variables 
correlate slightly with FS and with BO. But these same variables also 
correlated higher with SES and with IQ. The highest correlations are 
between IQ and Vocabulary or English, which 
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ifrilcatas the importance of verbal skills for the underlying intel- 
ligence sub tests (Reading, Abstract Reasoning, and Mathematics). 

And the closely parallel changes in correlation as one Boves from 
the s»r# to the less verbal skill tests raises the suspicion that 
a verbal skill factor underlies most of the correlations, except 
for those with sex. 

The results of testing for the Independent contributions of 
FS , B6 , SES , and sex— -while controlling for IQ , are reported in 
Table 7. In some of the tests, sex or SK was inoluded with IQ as 
a covarlate control. A study of the individual R^s, plus the 
gains fTTOit adding either sex, FS, BO, or 3ES to the predictar sodel, 
shews that IQ is alaost the only source of variance in special 
aptlttsie. Specif ical3^, neither K, BO, nor SK accotmts for 
variance in these aptitudes above that associated with IQ, The 
important exceptions concern sex, which predicts differences in 
English and in Mechanical Comprehension with IQ and hold con- 
stant. The slight sex difforencos <i.e. , proportions of vartanee 
explained by sex in yisuallzation, ArlthMetic Cemputation, and in 
Clerical Cheeking are barely greater than chance, but Uae gain in 
predictability over IQ is less than the practical criterion of ,05. 

StuBmary 

These findings ray be usefully summarized in relation to the 
specific hypotheses which guided tiie desl^ of the study: 

1. The hypothesis was confirmed that IQ would be correlated 
to a small extent (negatively) with TO and with BO, where 
STO differences in IQ were not controlled. These eorre- 
lations seas to be due to the confounding of STO with the 
ether variables. 

2. The hypothesis was confirBed that adequate statistical con- 
trols for SE3 would remove the apparent correlations of IQ 
with TO ard BO. Of eourae, only minor reductions in the r*s 
resulted from the partial correlation method. But the mul- 
tiple regression procedure, which proved more effective, is 
considered more appropriate. 

3. The hypothesis was confirmed that neitiier TO nor BO interacts 
with STO to influence IQ. This more general stotment in- 
dues the specific tests for differences in IQ which might 
be associated with status as first borns or only children. 

4. As was hypothesized, no TO or BO differences in special 
ability were found after differences due to IQ (and to STO) 
were removiid. Without controls for IQ and for 3E3, there 
were TO and BO differences in Vocabulary, English, Creativity, 
and Mechanical Reasoning. But these differences seas to be 
explained by underlying differences in IQ. 

5. The hypothesised s« differences in special ability, inde- 
pendent of IQ, were partly confirmed. The girls ^celled 
boys on the test for writing skills in English and the boys 
pei^formed better on the Mechanical Reasoning test. But the 
control for IQ largely removed smc differenees In spatial 
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Table 7 



Tests For Independent Contributions To Variance In Selected 
Ability Variables of SeXj Family Size (FS) ^ Birth Order 
(BO), and Soclo=^eGonoinic Status (SES) — 

With Controls For IQ, SES, or Sex 
(N - 3,126) 



Ability 

Variable 


Control 

Predictors 


Controls 


Cain In 
Sex 


r 2 By Adding A 
FS BO 


Predictor 

SES"”" 


Vocabulary 


IQ 


,668 


.008 


.005 


.002 


,011 




IQ, Sex 


.676 








.011 




IQ, SES 


.679 


.008 


.002 


.002 




English 


IQ 


.582 


.065 


.000 


.001 


.001 




IQ, Sex 


.648 








.001 




IQ, SES 


.583 


.066 


.000 


.001 




Creativity 


IQ 


.413 


.011 


.003 


.002 


.005 




IQ, Sex 


.425 








.005 




IQ, SES 


.418 




.002 


.002 


.011 


Mechanical 


IQ 


.303 


.217 


.001 


.000 


.003 


Compreh. 


IQ, Sex 


.520 








.002 




IQ , SES 


.3065 


.215 


.000 


.000 




Visualization 


IQ 


.156 


.033 


.000 


.000 


.003 


in 2 Dimen, 


IQ, Sex 


.191 








.002 




IQ, SES 


.159 


.032 


.000 


.000 




Arithmetic 


IQ 


.248 


.013 


.000 


.000 


.003 


Computation 


IQ, Sex 


.261 








.003 




IQ, SES 


.251 


.014 


.000 


.000 




Clerical 


IQ 


.004 


.014 


.000 


.000 


.006 


Checking 


IQ, Sex 


.018 








.003 




IQ, SES 


.006 


.014 


.000 


.000 




Ob j ec t 


IQ 


.023 


.002 


.002 


.000 


.005 


Checking 


IQ, Sex 


.025 








.005 




IQ, SES 


.028 


.002 


.001 


.000 





judgment (Visualization) and in perceptual judgment (Clerical 
Checking and Object Inspection) * 

6, As predicted, no socio-cultural differences independent of general 
intalliganee ware found in the several aptitudes considered. 
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Conclusions and Racoast«ndat,lons 



Thos® fillings gonerally discount the thoory of lntollectua.1 
prlnogenltiiro • or tho belief that first boms and only childron are 
especially faTored for intolloetual growth. Special thoerles son- 
coming possible FS or K dlfforonces in narrowly specif led 
aptitudes or skills are also disoount«i. Of eotirsef these eon— 
elusions are llwlted to the type of aptitudes represented In the 
eight different skill tests which were stt^ued. It should be 
noted that these sane skills (English, ▼ocabulary, arltlnetlc, 
■eohanleal reasoid.ng, spatial Judgment, and clerical ability) are 
contained In several of the standardized multi-aptitude batteries 
which are used with high school students. 

It seems reasonable, from these findings, to conclude that no 
special edueatlonal remedies need to be planned for children who 
are classed as ”later toma”. And while there are several excellent 
reasons for practicing birth control, the claim that later boms are 
necessarily handicapped Intellectually appears to be Invalid. 

The results of this study dmonstrate that there are Ijq^ortant 
Intellectual differences associated with the mmsbers of different 
soelo-acdnomlc groups within the American high school. These 
differences, which primarily concern language or verbal skills, 
are well known and they deserve our constant attention. Of course, 
remedial education programs for these skills must begin at a isuch 
earlier age (even pre-sohoolt ) If they are to affect developed 
Intelligence. 

The significant sax differences In ^gllsh language skills 
and Mechaidcal Reasoning support the eodstance of specialized 
vocational courses for teys and girls at the high school level. 

Since there remain large differences In aptitude within each sex 
group. Individual guidance of boys and girls should be retained as 
a general policy. More research Is needed to separate '^e purely 
biological and cultural o^glns of these sex differences in ability. 
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Feial©: n 1831 1810 1840 1820 182? 1804 I836 182? 1826 

I 163.68 17.11 83.94 8.25 8.37 11.72 38.89 39.20 23.4 

S 52.85 5.83 12.52 3.67 3.46 5.44 10.48 14.57 6.5' 



